Determination of retinal cell fates is affected in the absence of extraocular striated muscles.
Neural retinas of genetically modified mouse embryos and fetuses entirely lacking extraocular striated muscles (designated as Myf5-/-:MyoD-/- or amyogenic) are used to study in vivo the role of extraocular muscle (i.e., fetal ocular movements) in the genesis of retinal cell diversity. Although retinal lamination and the total number of cells per retinal layer appeared unaffected in amyogenic fetuses, electron microscopy and histochemistry revealed the absence of cholinergic amacrine cell type. By contrast, the amounts of other amacrine cell subpopulations (calretinin-, tyrosine hydroxylase-, and parvalbumin-expressing) were increased, whereas the amounts of Islet1/2-expressing retinal ganglion cells were decreased. Surprisingly, it was not possible to detect any change in proliferation or cell death. Consistently, the number of progenitors for retinal ganglion cells (nestin-expressing precursors) were increased, whereas the amounts of precursors for amacrine cells (syntaxin- and VC1.1-expressing precursors) were decreased in the mutant retinas. The difference in requirements for extraocular muscle support in regulation of precise ratios of retinal neuronal cell types suggests an essential role of extrinsic cues in the determination of retinal cell fates. Taken together, it appears that patterning mechanisms intrinsic to the neural retina specify the basic organization of retinal spatial organization (e.g., retinal layers and total number of cells). However, extrinsic cues seem to change intrinsic properties (e.g., competence) of retinal progenitor cells and influence the ratios of the differentiated cell types (i.e., cell fate choice) they produce.